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Abstract of JP2001 240470 

PROBLEM TO BE SOLVED: To obtain a 
porcelain composition for insulating layer of 
circuit board for high-frequency use capable of 
lowering dielectric loss in high-frequency 
region and to provide a nnethod for producing 
the same capable of firing at 800 to 1050 
deg.C. SOLUTION: This porcelain composition 
comprises 30 to 99 wt.% of crystallized glass 
containing at least Si02, AI203 and MO (M: 
an alkaline earth metal element), where 
content of Pb converted as PbO is 10 wt.% or 
less, and 1 to 70 wt.% of at least one filler 
having average diameter of primary particles 
of 3 &mu m or larger and selected from the 
group consisting of AI203, Si02, MgTiOS. 
(Mg, Zn)Ti03, Ti02, SrTi03, MgAI204, 
ZnAI204, cordierite, mullite, enstatite, 
willemite, CaAI2Si208. SrAI2Si208, (Sr, Ca) 
AI2Si208 and forsterite. The porcelain having 
dielectric loss at 60 to 77 GHz of 50x 10-4 or 
less is obtained by forming the above mixture 
into an article followed by firing at the 
temperature of 800 to 1050 deg.C. 
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[0 0 4 3] ±t^mmz^i)mi^*itzmm(Dmf&it. m 

za^m^miZTj^^^oiZ^ '>3te< ^4;S i 02tA I 20 
3<tMO (M : T;U* U±S^JS7cm) <t^^<5^. Pb 

o-^mst^p b o»a[T? 1 oma%JaTa)**^x35»^t>«f 

mi6l±<Z) A I 203^ Si 02. M g T i 03^ (M g . Z 
n) T i 03. T i 02. S r T i O3. M g A I 204- 
ZnA (204. =3 — vx^-f A^-r h. X>X^5i 
-fK. 't^-rU'^^rh. CaAl2SI 2O8. S r A I 2S 
i 2O8. (S r , C a) A I 2S i 208. y^J\^:^7-^ 

t^^^LtzM^tU^o 
[0 0 4 4] t^^. B^IlBg^SH:b*^X4ilCOL^T^^. iS 

mmm^^ito^x. i^aH:b*^xffi(7)#^sA<i oss 

tj:<t^s i ^K^bl^ (s i 02) }feg:r-4 0ffiM%iii 

[0 0 4 5] ^tz. ±fB'>4X <t4iS i 02<t A I 203 
tfsAO (M : t;U^'J±S^®7c^) <i:*#t;:ti'^X3!)> 
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-1 2/imT?fc'g)C<!:/)<ii*Ll^o 
[0 0 4 6] ±tB-tr^5-v^ST<;)¥i^-^& 

JitBfilSI§4^<;)HiilB:7>r ^~:6^t>^tb L/c-t^ 5 'v^^e^ 

<7)S|ii^SSg*<2. 5/im)sl±. li*L<f*3. O ^ m 

jUmiU±. ^?f)lCli1 OiUmia±<b:J:f'&o 
[0 0 4 7] m»±#<D&fAtLX. m^ii'T'i 

:tzfv^ ^*m^^B^mih-^muii^7.{zA 1 203^^*0 

Lfc^SOii^. S i . A K M g fecfct/C a (D^^M 

7tm(DmitmtkUiz^^^m.t: 1 o osfi%i: Ltzm. 

Si 02*1 5 --4 7. 6Sfi%. A I 203$3 2. 4 
'-6 5Sm%. Mg0^8-3 5SM%. Ca0 12- 
4 Omm%-efe^A^. ^f-liS i . A K Mg. C a 

cfct/s r<;)#*M7cifta)Kib!tei«9[(cJ:-5^a* 1 oo 

Mm.'VotLfz^. Si 02^15 — 4 9. 6Mm%. A 
1203*32. 4 — 65 Mm%. MgO^S-'SS Mm 
Ca02. 5--2 0Mfi%. Sr07. 5-'25M 

[0 0 4 8] JilBSaigli. il*L<(i1 GHziil 

±. l^|C2 0GH zjy,±. *t>lCfi5 0GHz]aJi. ^ 

^mmr^(Dizti^mtj:m^x$>^o 

[0 0 4 9] CCT*. «aSa)MS;&^^4 O O^ClCfcit^ 

mm^^mmt. s x i o-6/*'ciu±. i^rze x i o~6/ 

'•cia±. ^ t>ir 8 X 1 o-6/°CA^_b. *^lr(iioxi 

0- 6/'Oc]ai±-efe^Ci:A<M*Ll^;{><. H^-f-S^^^v 

mnrnmr^^ztt^m^Li^ -tsB(7)i2tif(7)#^ 

> h^^t/<-j^-i>t(Dmmmzmm^m{zmm 
r^ttJii3<^±L. m'^mz^^^:;^mt><n±L. mm 

[O O 5 O] Ga A sSC05"^y::^a5a<i:(7) 

S^^El-g>±-ei*G a A s Jko^^^zf^^uta^m^^^ 
SS[a)SA<2 p pm/^'cuiT-rffey. h^fi 
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Sfl. h;ux>*Sin}LT. 2 0^PBlS5e;:g^LTX^'J 

RilCcfctJil* 3 O OjUmO)^'; — >v- h^f^SL 
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[0 0 7 2] mh>*ifzmmiz^i^xmmm. mmm^^ 

m^^. 5-2. Smm<DmVt[Z^i)lhL. 6 0GHz 

lil§<7)®e^^Ttv TE021. T E031^- KO^ttitStt 

[0 0 7 3] ^fzs :^^A>^4 O 0^C(C*5lt^fl^fi^?i^ 
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[0 0 7 4] {SSS*<;):(3^xffl(7)lt^^g-h^ 
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1 |rg-5l^Tmlg(7)4^ffllf^S^^ISL/co 
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[Si] 



(9) 



*#gH2 O 0 1-24047 



No. 



yy^ ft 



(^m) 



IS: (ppm 



(£Jt%> 



Sip2 



A 25 



40 



AlA. 5.0 7.5 



50 



AlgO» g.O 7.5 60 



1000 



15 



5.0 



7.0 



60 



7.7 



AlgOi 2.5 3.0 50 



950 



0.3 



5.0. 



8. S 



8 



r8.4 



DI>S,P 



60 



AI2O3 2.5 3.0 



9S0 



950 
950 



a2 



2.5 



8.2 



_DI>S,F 



10 



8.6 



2.5 



7.8 



11 



8.5 



DI>S,F 



DI>S,F 



60- 



60 



70 



72 



2.9 



5l5 



4. 7 



AlgOj 2. B 3.0 



65 



♦ 7 



A 100 



AlgQ, 5.0 7.5 IS 



0.1 



2.5 



950 



♦ 8 



65 



• 9 



45 



AlaQ, 0.6 2.0 35 



650 



0. 1- 
0.1 



5.0 



7.5 
7.4 



13 



B.4 



DI>S,P 



12 



8.6 



DI>S, F 



7.4 



60 



10 



65 



AlA 2.0 20 SS 



950 



0.3 



0.6 



8,7 



56 



9.1 
8.8 



DI 



20 



950 



AlA 5.0 20 3fi 



10 



2.0 



DI 



9,0 



70 



8.6 



950 



0.2 



5.0 



DI>S,P 



20 
14 



7.9 



11 



8.5 



DI>S, F 



65 



60 



70 



76 



50 



50 



3.2 



1.7 



4.4 



11 



A 65 



AliQa 8. S 12.0 35 



950 



a2 



a5 



7.8 



8.7 



DI>S,F 



50 



5.2 



12 



65 



13 



63 



AlgOa 10.0 13.0 35 



950 



a2 



AlgOa 5.0 5.0 35 



10.0 



7.8 



8.6 



950 



a2 



5lO 



7.8 



12 



8,5 



DI>S,F 



DI>S>F 



45 



50 



S. 3 



4.8 



14 



65 



6.0 lao 35 



15| A 65 I AljOa IQ. p IQ.0 



9S0 



ai 



6.0 



7.8 



35 



9S0 



az 



10. 0 



7.9 



8.5 



DI>S.F 



DI>S.F 



45 



50 



5.1 



1) 7 9-^nBM(D^^^l^ 
3)01 :fUtf t-Zr, A1:7A??, SPiAt'^k; 



[0 0 7 6] 



NOl 






mcc) 


Ok) 


^ii974 
7-^ 
(41 m> 


^ 


1S« 
xio"* 


^ (ppn 
/C) 






K) 


9m 

0(Pa) 


& 






SiOj 


16 


A GO 


SiO, 5uO 7.6 40 


950- 


0.1 


5.0 


5.8 


18 


u 


DI 


1 


60 


2 1 


260 


17 


A 60 


SiOa 7.5 ta.0 40 


950 


0. 1 


7.5 


5.7 


17 


a. 5 


DI 


L 


. 65 


2.1 


270 


18 


A 60 


HsTiO, B.O. 10.0 40 


950 


0.1 


. 5.0 - 


12 r; 


•16 . 


10 


DI 


2 


65 


2.7 


250 


19 


A 60 


0^Zii)TiO^ 5.0 10.0 40 


950 


0.2 


5.0 


11 


16 


10.4 


DI 


2 . 


70 


2.5 


260 


20 


A 60 


TIO3 5.0 i0.0 40 


950 


0.1 


5.0 


15 


27 


8.9 


DI 


2 


70 


2,5 


260 


21 


A 60 


SrTiOb S.0 laO 40 


950 


0.1 


5.0 


25 


30 


9.2 


DI 


2 


65 


2.6 


250 


22 


A 60 


UgAlA S.O 10.0 40 


950 


0.3 


5.0 


7.0 


9 


9.0 


DI 


1 


6S 


a. 4 


2B0 


23 


A 60 


ZnAl,04 6.0 10.0 40 


950 


0. 1 


5.0 


7.1 


10 


9.5 


DI 


1 


65 


3.5 


300 


24 


A 60 


.5.0 10.0 40 


950 


0.3 


5.0 


6.2 


7 


6.9 


DI 


1 


65 . 


1.8 


260 


25 


A 60 


idn 6.0 10.0 40 


960 


0.1 


5.0 


6.5 


8 


8.8 


DI 


1 


65 


2 


260 


26 


A 60 


X^X^M 5.0 10.0 40 


980 


0.2 


5.0 


6.4 


8 


9.5 


DI 


1 


60 


2 


270 


27 


A 60 


^'ft^^K . 5.0 10.0 40 


960 


0.3 


5.0 


7.1 


9 


5.5 


DI 


2 


60 


1.7 


260 


28 


^ 60 


CaAltSijQg 5-0 10. 0 40 


. 950 


0, 1 


5.0 


7.2 


33 


5.9 


DI 


2 


60 


1. .8 


260 


29 


A 60 


StAl,SiA 5,0 10.0 40 


950 


0.2 


5.0 


7.7 


15 


5.8 


DI 


2 


60 


1..8 


260 


SO 


A 60 


(Sr»Ca)Al2Sl,0« 5.0 lao 40 


950 


0.1 


5.0 


7.8 


13 


6.7 


DI 


2 


60 


1..8 


260 


31 


A 60 


7fMt7^> 5.0 lao 40 


950 


0.2 


5,0 


6.6 


8 


9 1 W 


1 


70 


2 


260 
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^i^7^ 

7^ 

Cum) 




^10"* 


% (ppB 










No. 






Am 






Cff/n-K> 


♦ 32 


B 26 


AljO, 


5. 0 7. 5 75 


950 


a2 


5.0 


6.0 


77 


6.5 


DI 


1 


80 


2.8 


170 


33 


B 60 


AIA 


5.0 7.5 50 


1000 


0. 1 


5.0 


7.3 


35 


8. 5 


DI 


2 


80 


5 , 


300 


34 


B 55 




5. 0 7. 5 40 


950 


0.2 


5.0 


7.4 


17 


8.5 


DI 


3 


90 


4.4 


320 


35 


B 60 


AljC, 


S.O 7.S . 30 


875 


0. 1 


5.0 


7.5 


.13 


, 8. 9 


. . DI 


2 


83 


3.6 


350 


36 


B 65 


AI7O, 


5. 0 5. 0 35 


860 


0. 3 


5.0 


7.7 


10 


9.5^ 


DI 


5 


80 


3.8 


350 


37 


B €5 


AlA 


5. 0 .10. 0 35 


875 


0.2 


5.0 


7.9 


8 


9.3 


DI 


3 


80 


4.2 


350 


if 38 


B 65 


Ai,Oa 


a 6 10. 0 35 


875 


0.2 


0.6 


7.8 


60 


7.2 


DI 


30 


55 


1.6 


200 


39 


B 60 




5.0 7.5 40 


850 


0.1 


5.0 


5,8 


10 


11 


DI 


1 


60 


2 


255 


40 


B 60 


iigTiOi 


5.0 10.0 40 


850 


0. 1 


5.0 


13 


13 


9.9 


DI 


2 


70 


2.9 


250 


41 


B 60 




5.0 10.0 40 


850 


0.2 


5,0 


12 


J4 


10.3 


DI 


2 


80 


2.6 


255 


42 


B 60 


HgAlA 


5.0 10.0 40 


875 


0.2 


5.0 


€.9 


a 


9.0 


DI 


1 


66 


3.3 


25S 



3)DI:7^trwr 
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mm 








XIOT* 












(HP«). 


No. 


m 








ft"* 




(%) 


(.urn) 




rc) 






m 


* 43 


c 


25 


AlA 


5-0 


7.5 


75 


iooo 


16 


S. 0 


- o.O 


60 




SP 


20. 


45 


1.2 


190- 


41 


c 


50 


AIjA 


5-0 


7.5 


50 


950 


3- 1 


6.0 


. 6.2 


13 


6. a 


.s> 


..20._. 


.50 . 


. .2.6 


.300 


45 


c 


60 




5.0 


7.E 


40 


876 


0. 1 


6.0. 


5,9 


14 


6.6 


SP 


24. . 


, 50. 


2.4 


296 


46 


c 


70 


AljQ, 


6.0 


7.6 


30 


850 


0.2 


5.0 


5.8 


14 


5.5 


SP 


SO 


47 


2. I 


290 


» 47 


c 


65 




0.6 


10.0 


35 


950 


10 


0.6 


5.3 


70 


5.5 


SP 


27 


50 


1.3 


170 


48 


c 


65 


AlA 


5.0 


SiO 


36 


960 


OLl 


6.0 


6.9 


16 


6.6 


SP 


28 


4a 


1.8 


290 


49 


c 


65 




6.0 


10.0 


36 


950 


a 3 


6.0 


6.0 


15 


6.7 


SP 


25 


60 


2.2 


300 


GO 


c 


&0 


SiO, 


5.0 


7.6 


40 


850 


0. 1 


5.0 


6.4 


14 


8.9 


SP 


18 


60 


1.6 


260 


61 


c 


60 




6.0 


10.0 


40 


950 


0.3 


5.0 


11 


13 


7.5 


SP 


16 


60 


1.7 


270 


52 


c 


60 


(»(sZo)T10s 


5.0 


10.0 


40 


S50 


0. 1 


5.0 


10 


12 


7.6 


SP 


It 


46 


1.8 


278 


53 


D 


30 




6.0 


7.5 


70 


950 


0.1 


A. 0 


B.8 


40 


7.2 


Aa 


2 


42 


6 


308 


54 


D 


30 


SiOe 


5.0 


7.5 


70 


850 


0.3 


5.0 


4.8 


35 


13 


A< 


2 


40 


2.6 


260 


*S5 


E 


SO 




5.0 


7.5 


50 


950 


0.1 


5.0 




>IQ0 


7.7 




30 


20 


6.4 


270 
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